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The article on Gear Lubrication. 
published in) this represents 
the ger gt opinions of the 
neers of The Texas Company who 
make up the Lubrication Engineers 
Assoelation. It 18 notably Inade- 
quate In one particular, namely, in 
onveving to thi reader the enthusi- 
usm of the engineers for Texaco 
Crater Compound, which to every 
Texaco man is synonymous. with 
gear lubrieant. It is not that an 
engineer here and there displays 
confidence in) Crater Compound, 
it that practically every one. of 
hem is enthusiastic. One of the 
southern engineers writes as follows 
The writer regrets to state that this 


Issue, 


engi- 


phase of lubrication has not been 

shed hy him as it should have 
een until recently. In the cotton 
mills they brought up the argument 
that lint would collect, and inas- 


JUNE, 


1917 No. 8 
much as we were handling the work 
with other lubricants, I accepted 
their answer. I wish to say now 
that their position Was not correct 


will not collect lint 
any more than any other lubricant, 
and it will not stain the 
there is not the slightest possibility 
of its leaving the gears to get on 
anything. [| am now working this 
product just hard and with just 
as much enthusiasm as all the others. 
[ have proven for myself that the 
claims made for it by our Company 
are more than sustained by its 
operation, and expect in the next 
few months to have it in use all 
over my territory.” 
The papers ¢ ilso cite 


at all. Crater 


v( ods, as 


a great nuim- 


ber of cases in which the most 
severe conditions have heen Sutis- 
factorily handled with Crater Com- 


pound, in which the cost of lubrica- 
tion has been gre atly decreased and 
in which the life of the a 
correspondingly It is, of 
impossible to publish all « 

bak: it is interesting 
thev re 


‘ars has been 
Increased. 
Course, 
these accounts, 
to note that 
phase of gear lubrica 


‘ach almost every 
tion. 


This is the season of the veal 


when motor boat owners are he- 
einning to consider the subject ot 
lubrication. The article by Mr. 


reprinted in this” issue, 


Interest to every 


Bonnell, 
should 
moto boat enthusiast. 


prove oft 
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NEARING is a mechanical con- 
Z trivance for the transmission 
of power, for changing the speed at 
which power is delivered to the 
driven machine, or for changing its 
point of application or the direction 


of rotation of a part. Gears consist 


of a wheel or dise on the cireum- 
ference of which there are teeth 
which mesh with corresponding 


teeth on other gears. 

made from various 
materials, namely, cast iron, wrought 
and malleable iron, various grades 
of steel, brass-bronze, rawhide, and 
wood. “They vary in size from a 
sinall wateh gear to the enormous 
gears used in the largest sugar and 
cement mills. Of the many dif- 
ferent types of gears, the principal 
ones are spur, stub, stepped, worm, 
angle, bevel, double helical, spiral, 
and herringbone. The efficiency of 
a gear drive of any type depends 
upon the extent to which friction 
and wear are eliminated by correct 
design and proper lubrication. 
Some of these gears are extremely 
difficult to cut, and the greatest 
eare and skill is required to properly 
finish them. They are manuface- 
tured from the best materials pro- 
curable, with the greatest mechani- 
eal skill obtainable, both in) the 
designing and cutting. 

The transmission of — power 
through gears is theoretically sup- 
posed to Involve a rolling Contact 
between the teeth. It is found in 
practice, however, that scientifically 


(rears are 
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GEAR LUBRICATION 


By The Lubrication Engineers Association of 
The Texas Company* 


perfect) gears are not) practicabl 
from a manufacturing standpoint 
and the which are met. in 
service actually involve a combina- 
tion of sliding and rolling actions, 
the proportions varying with the 
alignment and mesh, as well as with 
the design of the gears. 

The pressures involved are ex- 
treme, especially when it) is) con- 
sidered that they are carried) on 
only a few points or lines of contact 
and are not distributed over 
tangible area. In other words, thy 
pressures are Imposed in a way to 
make them a shifting concentrated 
load. With rolling contact the con- 
centration and shifting of the load 
would not be noticed as long as the 
metal could resist the pressures 
which would be momentarily ap- 
phed, but the rubbing condition 
must be carefully considered and 
the sliding that the 
metal surfaces are kept apart; that 
is, the gear teeth must be lubricated 

To fully appreciate Just what is 
required of an efficient gear lubri- 
cant, let us first turn our attention 
to the action of a straight line spu 
pinion driving a gear. There ar 
three distinct phases of engagement 
to be considered first. the root ol 
the pinion engages the point of the 
tooth: teeth ar 
engaged near the pitch line; third 
the point of the pinion tooth en- 
gages the root of the gear tooth. 


gears 


eased up so 


second, the 


2ear 


At the beginning of the first 

phase, while the load is carried nen 
vere sl } rriitt d by thre touowme n mibe rs 
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the pomt of the gear tooth the por- 
ion of the pinion tooth near the 
root Is sliding over the outer portion 
of the gear tooth with a maximum 
velocity; that is to say, the two 
metallic surfaces of small area are 
sliding under heavy compression 
which tends not only to wipe the 
lubricant off, but under the 
tremendous that often 
eXist, to squeeze the product out. 

The action during the second 
phase more nearly approaches ideal 
conditions. The teeth are engaged 
near the pitch circle so that) the 
sliding is more or less displaced by a 
rolling motion. Jut even so, the 
maximum pressure at this point 
tends to squeeze the lubricant out. 

During the third and final phase 
the pinion tooth is again subjected 
to & maximum sliding motion, this 
time with the outer portion of the 
pinion tooth engaging the gear near 
the root. In practice the friction 
which takes place between the 
surfaces Is found to be of a much 
more vibratory and injurious char- 
acter in the first stage than that 
which takes place while the points 
of contact are receding from the 
line of centers. 

The point to be noted is that while 
these portions of the mating teeth 
Which are near the pitch lines trans- 
mit the load with a rolling contact, 
those which are more remote have 
to transmit the same load with slid- 
Ing contact. The inevitable result 
Is that with an inefficient lubricant 
the points and roots of all the teeth 
tend to Wear away more rapidly 
t 
| 


also, 


pressures 


han the portions near the pitch 
Ines, sO that the involute curves, 
necessary to the preservation of 


even angular velocity, lose their 
form, and the motion becomes 
uneven. This unevenness Is ac- 


companied by successive retardation 
and aeceleration which, though 
small in itself, takes place in such 
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a short interval of time that it may 
cause interactions many times greater 
than the load on the teeth, producing 
noise, vibration and fracture. 

In addition to the sliding under 
pressure, the centrifugal force has a 
direct: bearing upon the lubricant 
to be used. At high rates of speed 
this force, which is a function of the 
radius and the revolution per min- 
ute, tends to dislodge the coating, 
thus causing it to be thrown. off, 
spattering any object which is in a 
line with its motion. In. certain 
industries this is of paramount 
importance, as frequently materials 
of manufacture are damaged in this 
Way. 

(iears are operated under a wide 
range of conditions. gears 
operate under extreme temperature 
conditions, being subjected to high 
radiated heat, or being alternately 
heated to a high temperature and 
cooled hy eXposure ; others are sub- 
jected to a high rate of speed and a 
high pressure. Others come in con- 
tact with water, acid fumes, sand, 
cinders, dust, or other destructive 
agencies, resulting in corrosion, rust, 
ete, 

The preservation of these gears 
has grown to be a very important 
factor. Owners, managers, and 
superintendents are beginning to 
appreciate the expense, the delay 
in replacing, and the loss in profits, 
due to the breaking and premature 
wearing out of gears. No lubricant 
at all, or an unsuitable lubricant, 
results In rust, severe wear, cutting 
and stripping, wire edges and broken 
teeth, to say nothing of the almost 
unbearable noise of operation. In 
order to preserve them properly, 
must be scientifically lubri- 
cated, that is, by a lubricant which 
is especially adapted to meet the 
condition under which the gear is 
to work, and which is” property 


applied. 


Some 


fears 
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A perfect) gear lubricant must 
have sufficient adhesiveness to re- 
main on the gear teeth under all 
conditions of heat and speed, it 
must have sufficient body to main- 
tain the film under the tooth pres- 
sures sO as to prevent cutting and 
wear, it must have lubricating 
properties to reduce the friction 
due to the shding action of the 
teeth to a minimum, it should not 
run off the gear teeth ino warm 
weather or under high temperatures, 
or become so hard and brittle as to 
Hake off or break under low tempera- 
tures. Moreover, this perfect lubri- 
cation must be effected at a reason- 
able cost for material, and = with 
reasonable labor in caring for the 


To meet the specifications men- 
tioned numerous products, 
including oils, grease, and “gear 
dressings” or “gear shields,” have 
been put on the market. Most of 
materials have some value 
when used on the conditions for 
which they are suited, but owing 
to the general lack of knowledge 
regarding correct gear lubrication, 
the large majority of gears are very 
imperfectly cared for 

Many of lubricants 
are made trom light oils and neces- 
sitate the admixture of fillers (rosin, 
tale, tar, tallow, ete.) to give them 
body and weight. These mixtures 
lack the necessary adhesiveness to 


above 


these 


these year 


keep them on the bearing surfaces, 
and as a result the teeth are 
unprotected, Which means wear due 
to abrasion and cutting, as well as a 
in the efficiency of trans- 
mission. The only lubrication which 
is secured from such a mixture is 
to be eredited to the basic oil, 
which, in general practice, is very 
seldom above LOO seconds VISCOsity 
Savbolt, at 100 degrees F. In view 
of this fact, the folly of using such a 
product for one of the most severe 


SOON 


decrease 
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mechanical conditions requiring lub- 
rication is apparent; yet in this the 
operators are deceived, for even 
those who would not use a leht 
oil for gear work often have faith in 
a grease which is probably based on 
an oll of similar nature. 

Naturally, being in solid) form, 
grease has a certain cohesion which 
makes it stay in a mass; yet the 
adhesion of this mass to the metal 
surface is no better, if as good, as of 
the oil itself. The grease may stick 
on or between the teeth, but the 
first meshing of the teeth forces the 
grease to the base where it remains. 
This is not adhesion as the term 
should be construed in connection 
with gear lubrication, for the lubri- 
Cant is not remaining on the con- 
tact surface and preventing metal 
contact and it is in no way capable 
of resisting the concentrated) pres- 
sures presented, Many instances 
might be cited where gears appeal 
to an observer to be well lubricated, 
where a film is present on all the 
teeth, vet the teeth are cutting 
because of the constant and = con- 
tinual wear. The explanation is 
that as the teeth become disengaged 
the tips, which have been forced 
down into the grease when meshing 
tend to paint over the surface and 
leave an appearance of excellent 
lubrication after there has— really 
been metal abrasion taking place 
Analvsis of such grease, taken from 
the gear teeth, will show the pres- 
ence of the metal. In this connec- 
tion also, the adhesion theory. Is 
discredited when higher speeds ar 
considered, for VTCASE will Invariably 
be thrown off due to centrifugal 
force. 

In the pine tar gear 
there is embodied the very essent 
quality. of adhesion; but on th 
other hand, such products rt 
venerally very much lacking 1 
lubricating value, which results 1 


dressings 
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an inereased power loss. Further- 
more, after time and exposure, there 
will be still further power losses, 
brought about by the decomposition 
ind hardening of the product at the 
base of the teeth, which fills up the 
clearance space in such a way that 
the teeth Jam or are foreed in 
meshing. This causes added pres- 
sures on the bearings and eventual 
misaligament, resulting even in 
broken teeth. 

When Crater Compound appeared 
on the market, Consumers were as 
skeptical about it as they had been 
about the other gear lubricants 
which they had tried. Some of 
them, however, grudgingly gave it 
itrial. Finding that it made e@ood 
under one condition, they tried it 
under another and then another 
until they finally admitted that it 
Was exactly what thev had been 
ooking” for. Today, the use. of 
Crater Compound for gear lubrica- 
tion is becoming almost universal. 

Crater Compound is) a pure, 
heavy, homogeneous petroleum lub- 
ricant. It is not affected by chemi- 
‘als, it clings to metal surfaces, and 
under exposure will not decompose, 
harden, dry, 
flake off. or become soft and throw, 
run, or drip. It 
that will show the least amount of 
Huid friction when 


separate, crack, ot 


Is of 2 CONSISTENCY 


placed In oan 
ls adhesive 
enough to withstand the centrifu- 


In practice 


enclosed GCeRL CASE. 
gal forces encountered 
Without throwing off, and is of suf- 
Helent body to withstand the pres- 
sures and stresses exerted, without 
permitting the 
eome together. It 


metallie surfaces to 
Is produced) in 
different 
mechanical conditions. The lightest 
grade is known as Texaco Crater 
Compound No. 1. 


Crater Compound shows an un- 


erades to meet 


Varlous 


usual adhesiveness to metal surfaces. 


Under pressure Crater produces a 


durable film of exeellent lubrieating 
value. This means that wear and 
cutting are eliminated, and that the 
number of worn, wire edged, or 
broken teeth is greatly decreased. 
It also lessens the shock of contact, 
and reduces the noise. 

On gears exposed to flying sand 
or dust, Crater coats the outside 
of the particles so that the result 
is not one of cutting, but of metal 
and particles separated by an oil 
film. Being practically impervious 
to chemical action, it prevents cor- 
rosion, so that it is highly adapted 
to gears which must run near water 
or are exposed to acids or chemical 
vapors. Crater Compound resists 
high heat or cold and lubricates gears 
exposed to all sorts of weather or 
to high radiated heat. 

In applving Crater to gears, to 
recelve an immediate benefit from 
the Compound, it is best to clean 
olf the gears and apply the heated 
Crater with a brush or pan, so that 
the surfaces of the teeth have as thin 
Where a gear 
is covered with a pan or case, the 
retainer should be filled so that the 
lowest tooth is entirely submerged. 
Crater ( ‘ompound can be applied to 
gears directly over other coatings. 
However, it will undoubtedly cause 
the former coating to fly off, requir- 
ing considerable time and consider- 
able Crater ( ompound before all of 
the old material is removed so thiat 
the Cratet Compound Can attach 
itself to the clean metal. This 
removing the former 
deposit ean be somewhat assisted 
1) heating the ompound so that 
a will more quickly. 
\fter Crater (‘ompound has once 
renehed the surfaces, it Is not neces- 
sary to heat it, except where it Is 
desired to facilitate handling. 

Crater Compound has been used 


4 coating as possible. 


process ot 


pe netrate 


successfully under so many. condi- 


tlons on “all types Ol gears, that if Is 
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impossible to go into detail in’ this 
article. The following paragraphs 
refer to a few common types which 
have been suecessfully lubricated 
with Crater Compound. 

In this class belongs 
the greater part of the 
machines of all kinds working under 
ordinary service, with medium tooth 
and running at moderate 
Most of these gears are 
exposed, that Is, are not provided 
with an oil-tight case. They re- 
quire a lubricant which will stick to 
the tooth surfaces and not be 
thrown off by the speed and tem- 
perature conditions, and which has 


Spur (re A ge as 


years on 


pressures, 


speeds. 


a sufficient body to protect the 
teeth against wear due to_ slight 
imperfections Im the construction 
of the gears. As the tooth pres- 


sures are light and are not subjected 
to heavy shocks, the lubricant, in 
general, may be fairly light. In 
this may be included gear 
driven pumps, printing — presses, 
machine tools, baking machinery, 
and all kinds of machinery in the 
average manufacturing plant. With 
working under high tooth 
pressures a heavier grade of Crater 
is required, in order to maintain a 
film on the tooth surfaces against 
the cutting action of the teeth when 
sliding. 


Class 


Lea;>rs 


lor a great many classes of work 
which is of a generally rough nature, 
such as steam shovels, dredges, stee! 
mills, ete., many of the gears are 
made of cast steel not machined, so 
that the teeth are left in the rough 
condition in which they came from 
the foundry. In general it is good 
practice to run these gears for a 
short time without any lubricant, 
in order to allow them to wear the 
teeth down to a working surface 
before applving the lubricant. As 
this working surface is 
obtained the lubricant mav be 
applied, but owing to the rough 


SOOn as 
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surface of the tooth a heavy bodied 
lubricant will be required to fill 
up the pits and low places and form 
a protection against further cutting 

Herringbone 
are used for the purpose of afford- 
ing greater strength and smoothness 
of action than can be obtained by 
any other type. The peculiarity 
encountered in the lubricating of 
the herringbone gear is that) th 
lubricant should prevent vibration, 
which will set up small 
holes in the metal along the pitch 
line. One or two pits are formed, 
then more, until the pits Join, when 
a continuous scale breaks off, ieay- 
ing a groove where the pitch line 
was. This changes the pitch lin 
and rounds off the corners of the 
teeth, entirely changing the char- 
acter of the gear. High speed gears 
of this type, having a pitch line 
speed of 2,500 feet per minute, tend 
to heat the lubricant when used in 
a bath, and for this class of service 
a lighter material is required. 

Bevel Gears. 
ditions 


Gears.—These gears 


COrToOslOn 


Under ordinary con- 

these gears require — the 
same kind of lubricant as spur 
gears. Due to the difficulties of 
constructing perfect teeth and. thi 
increased possibilities that the shafts 
will not be properly lined up, there 
is generally greater sliding contact 
with these teeth. 

Worm Gears present a very diffi- 
cult) lubrication problem 
they are usually enclosed in a bat! 
together with the = roller) or ball 
bearings which take care of. th 
worm thrust. These bearings must 
be lubricated by the same lubricant 
that is used for the worm. ‘Toot! 
pressures on a worm and worm geal 
are quite high, requiring a heavy 
bodied lubricant, whereas the rollet 
or ball) bearings require a much 
lighter lubricant. Cylinder oil has 
been used with considerable success 
for worm lubrication, the chiel 


because 








Ol) 
ch 
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he 
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being that it does not 


0 jection 
adhere to the teeth when the ma- 
chine is not running, and unless the 
worm is completely submerged the 
point of contact will be dry when 


the machine is started again. Tex- 
aco Thuban Compound has a some- 
What higher viscosity than the 
usual run of steam cylinder oils, and 
its very high adhesiveness makes it a 
very desirable lubricant for this 
class of work. Where the gear does 
not have an oil bath or where the 
worm is on top of the gear, a 
heavier lubricant, such as Texaco 
Crater Compound No. 1, can be 
used with better results. 

Automobile drives, bevel gear 
and worm, and the transmission are 
always enclosed in oil-tight cases, 
together with roller bearings, ball 
bearings, ete., all of which must be 
lubricated with one lubricant. Tex- 
aco Thuban Compound has a 
greater adhesiveness than other 
products used for this purpose, and 
will maintain a film on the working 
surfaces for a long time, even if the 
supply is cut off. Its higher vis- 
cosity. In warm weather prevents 
leakage from the rear axle housing 
and transmission. 

f hie Steel Industry presents the 
most severe conditions for gear 
lubrication, due to. the extremely 
rough and heavy service on the 
machinery and its rapid deteriora- 
tion, which throws the gears out of 
line, the generally rough construc- 
tion and poor alignment of gears, 
and the abrasive action of ore dust, 
steel dust, scale, ete. The majority 
of gears in steel plants and rolling 
mills are rough cast steel, having 
very crude tooth surfaces. Rolling 
mull gears are subjected to the heat 
of the metal being rolled, flying 
scale, water from cooling sprays on 
knives, and heavy 
pressure and sudden shock when 
gears are reversed or started up on 


rolls or shear 


~ 


heavy load. To meet these condi- 
tions a very heavy bodied lubricant 
is required in order to form a thick 
film or pad on the gear teeth, whieh 
will stand up under the heavy pres- 
sure and shock and will remain on 
the teeth at high temperatures and 
high speed. The lubrication of steel 
mills presents many complexities 
which cannot be covered in- this 
article. 

Coal Mining Machinery, such as 
mining machines, haulage motors, 
compressed aur locomotives, electric 
locomotives, and hoists, Is sub- 
jected to the action of gases, water, 
ete... which have a corrosive effect 
on the metals with which they come 
In contact. On this account the 
liable 
to be eaten away as well as to be 
worn out from use, and a gear 
lubricant which will prevent. this 
chemical action as well as the wear 
is of great value. The coal dust 
which settles on the gears forms a 
paste with most lubricants, which 
either balls up and falls off or forms 
3) pad at the bottom of the tooth 
causing bottoming of the 
vears, leading to broken teeth, bent 
shafts, and broken bearings. The 
gear lubricant in this case should 
protect the gears from the destruc- 
tive aetion of the elements met 
with and form a pad on the teeth 
which the coal dust will not work 
Cirenses are of no value what- 


gears of these machines are 


Space, 


Into. 
ever for this purpose as they readily 
pick up coal dust and work off, and 
oils do not last long enough to do 
any good. 

Dredging and Excavating Machin- 
ery 1s exposed to rain, sand, mud, 
grit, and all kinds of water, and ts 
generally very carelessly handled 
and abused. A gear lubricant that 
is unaffected by all these elements, 
and at the same time increases the 
life of the gears by preventing wear, 
is required 
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Cement Mill Equi pm nt is con- 
stantly covered with the fine pul- 
verized cement dust, which cuts the 
gear teeth out very rapidly. Greases 
which collect and hold this dust are 
not satisfactory, a lubricant being 
required which will put a film on 
the teeth adhesive enough to with- 
stand the action of the dust. 

Tractors and Farm Machinery 
collect considerable) amounts — of 
plowing dust and field dust, so that 
It IS Common practice to wash the 
gears off with the waste oil from the 
This oil, how- 
ever, merely cleans the gears and 
does not afford any lubrication or 
protection against wear as it. 1 
entirely too light, generally being 


engine crank case. 


Is 


mixed with some of the gasoline 
or kerosene which leaks by the 
piston during the compression 
stroke. Grease is out of the ques- 


tion because of the quantities of 


dust, which cause it to work. off. 
A very adhesive material is required 
which will stick to the metal sur- 


faces and form a film which will not 
be worked. off hy the dust. line 
dust will cause a good deal of the 
Crater Compound which is applied 
to be worked off, but a film remains 


sufficient to protect the teeth. In 


the « of sand, no trouble is 
experienced, as it will work through 
the Crater Compound and be wiped 
off the teeth without carrying a 
large amount of Crater with it. 
Other industries present 
very interesting problems in gear 
lubrication, each of which must be 
carefully studied and the proper 
gear lubricant selected. As previ- 
ously stated, general knowledge in 
regard to proper gear lubrication 
has not vet been attained, and as a 
result the greater part of the gears 
in the country are being rapidly 
worn out from lack of suitable lubri- 
cation. Those who desire to study 
and investigate this matter of geal 
lubrication can do so on the basis ot 
guide. All improperly 


“ase 


some 


noise 


as a 
lubricated or dry running gears are 
noisy. Much of the noise in 
machine shops comes from this 
source. The proper gear lubricant 
to use should be the one. that 
reduces this noise the most and 


keeps it reduced the longest. Noise 
represents metal wear, wasted power 
and gradual reduction of value of 
the machine, to say nothing of th 
eftect 
and the consequent effeet upon the 
amount and kind of work he can do 


upon the operator's nerves 


“OLD GLORY TE” AND HER EQUIPMENT * 


\ Few Suegestions Based on the 


Nova Scotia Cruise Which Shoutc 


Be of Value to Amateur Navigators 


By GEORGE | 


Y we have told of the 
N Old to Nova 
Scotian and back, it occurred to us 
that it might interest the cruising 
crowd to hear a little more about 
the boat and her equipment. We 
learned a number of things during 
our strenuous little adventure which 


OW that 


Cruise of Glory 


Reprinted b on from Motor B 


V permiss 


» P. BONNELL 


may he of value to our tellow navi- 
and it is but right that 
pass them along. We have made no 
attempt to w rite a connected articl 
but have merely jotted down some 
of the things we thought wort! 
telling. 

We used a rather low-pitch pro- 


YAtors, 
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peller, a 17x20 inch Columbian 
wheel, which operated most satis- 
tactorily. In view of the rather 
heavy load for a small runabout 
at we carried on this cruise, the 
w-pitch was desirable, allowing 
he motor to develop its power 
without apparent effort. Figuring 
that, with the load mentioned 
hove, the slip of such a propeller 
vould be about DAS per cent.. would 
menn that for each revolution of 
the motor, the boat advanced 15 
nches, or in traveling 1,279 miles 
the motor turned over 5,402,496 
times An examination of the 
hearings upon our return showed 
that no taking up was necessary, 
ind it speaks well for the metal and 
the lubrication thereof. After 
returning, the boat ran oa race 
iwalnst ten other boats, taking first 
place Ina run of 11 miles, covering 
he distance in 34 minutes in a stiff 
reeze and choppy water that 
wet down” and put several other 
hoats out of the running. 
The carrving of fuel for long runs 
+ something of a problem for a run- 
thout, which is hardly expected to 
make runs of more than a hundred 
miles at a time, but we got around 
very nicely by using tive export 
‘tases of Pexaco gasoline. At one 
me, when leaving Tennant Harbor, 
we had 75 gallons aboard, sufficient 
to run us a little over 300° miles. 
With all the other equipment neces- 
sury to cruising, it Was quite a load 
for a small \ 15-gallon 
lasco™ under the forward 
leck Was the main supply tank, and 
we filled this about every six hours 
len the weather was sufficientls 


DOAL. 


tank 


vood to make going out on the 
forward deck and handling the five- 
tins 2 simple pro- 
ut when it was rough ana 


vallon gasoline 
ceeding; | 

he sSpras blowing and the forward 
ind side curtains were down, we 
fed the motor through the auxiliary 


,ATION )) 


three-gallon tank on the after side 
of the bulkhead, shown in the illus- 
tration. This proved & great con- 
venlence, enabling us to 
time the motor in using up a small 
quantity of gas and thereby giving 
us a correct idea as to what we were 
consuming pel hour and per mile. 
One prime essential in a seagoing 
motorboat, without which €very- 
thing else is of little importance, is 
that the motor must be kept dry. 
If water can be kept off the engine 
no rolling or pitching of the boat 
will stop it. Bill and I often used to 
remark, as we tumbled around in 
heavy seas, on the fact that under 
such conditions the motor did not 
seem to vary a revolution. Perhaps 
one of the greatest sources of 
trouble from water is an exposed 
Hywheel, which picks up bilge water 
the minute it reaches the level of 
the bottom of the flywheel unless 
there Is a pan beneath it. IT saw a 
very good instance of this one day 
lust Summer. | was slowly passed 
by a husky 15-foot raised-deck 
cruiser In a strong northwest blow 


besides 


and rough head sea on Long Island 
Sound, near Mattituck. ‘The sea 
was high and short, bothermg us 


both considerably, and we were 
throttled down to eight miles, 
while, with her 6-foot freeboard, the 


Cruiser Was able to do Pe trifle better. 
But when about a mile ahead she 
stopped suddenly and started drift- 
ing toward the shore of Long Island, 
about a mile to leeward. Coming 
up and giving them the end of a 
line, we learned that their flywheel 
caught the water as she rolled the 
water from side to side in her bilge 
we will vouch for the fact that she 
rolled as only a high, round-bottom 
bout Can roll ‘ sna as a Consequence 
showered the water over the mag- 
motor out of 
business temporarily. After towing 
her several miles, she dried out her 


heto, putting the 
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magneto and started again, only to 


have the same thing happen a 
second time within five. minutes. 
The third time they got) started 


they were content to run. slower, 
and we kept company with them 
all the wav. So, vou see, a little 
water Inside the hull may be as 
dangerous as an ocean outside. 

There are two desirable remedies 

the enclosure of the flywheel and 
the placing of boards lengthwise 
from the keel to the floor, with a 
few holes bored in them. The latter 
will partly prevent the violent 
washing of the bilge water from 
side to side In a cross sea or beam 
sean. In oa V-bottom hull the ten- 
dene, of the water to roll with the 
boat is not nearly so great, due to 
the shape of the bottom and the 
fact that a V-bottom does not roll 
as badly. 

In driving a boat of this size out- 
side it Is particularly Important that 
all danger of spray or solid water 
coming In through the hatches over 
the motor be eliminated. This was 
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accomplished by a pair of strongly 
constructed hatches, with — large 
gutters to carry what water seeped 
through the plano hinges, and Hy 
the further and = more important 
precaution of a strong khaki cover 
tightly stretched over the hatches 
and well lashed to proper fittings 
and vet instantly removable. Wit! 
the above precautions despite the 
heavy rain squalls and spray. that 
Wwe at times encountered, no water 
ever reached any part of our motor 
and as oa nevel 
stopped until the switch was thrown 
off. 

Not having had previous experi- 


consequence — it 


ence with a single-unit electri 
startmg and lighting system = (in 
which the motor, after having 


started the engine, acts as a dynamo 
and recharges the storage battery 

we had some doubts as to whethe 
or not we might have trouble with 
this rather modern invention, and 
we were almost tempted to leave 

behind to eliminate the weight of 


the storage battery, about 125 





























entire trip. it 
and 


to regard it. 


pounds. But in the 
Ve us ho trouble Wwhiatsoever. 


fter a while we came 


ts our confidence in it @rew, 2s one 


+ 


t the greatest Improvements acl 


a 


recent Venrs 


O marine engines in 
The convemence of starting by 
pressing one’s foot on a foot-switel 
without the necessity of opening thie 
hatches to vet at the 


motor, Was a 


dehght and was of great value when 


design of the 


through the 


ve wished to obtain dead quiet for 
king up a foghorn or “e@roaner” 


og. We ar 


favor ot eleetric. starting 


now henrtily 
anid 
vhting equipment 


Our ignition was by a Bosch 
luplex magneto, which was placed 
i very sensible DOSItION In the 


engine: toat IS, Tathel 
vhoup. In oa duplex 
vhen the engine is beige started on 


tterv current, the 


t 


Mmagnevlo, 


timing is done 
magneto, dispensing 


th the necessity for a tlming geal 


commutator on the and 


minating considerable wiring. All 


engine 


) 
tor the Bosch SVSTEeDL IS 


L Can say 





that we put a fey drops Ol oll on 


thie magneto at the start and again 


at Digby before starting on return 
trip, otherwise we left it) striethy 
alone. 

The complete enclosure of the 


; Ce 
Paragon reverse gvenr furnished with 


the engine and running in the same 


circulating oll as the motor. itself 
f oe 


Is a strone feature in tl desien 


eliminating the oil and grease usually 


thrown hy exposec Vers ana re Lune - 


Ing Norse I his veur bias been left 
absolutely alone STE the engine 
Was Installed t not having been 
necessary even to take up on it 
Qur motor was lubricated by on 
Detroit force-feed mechanical oiler, 
combined with the imternal-cireu- 
lnting splash svstem. To the otlet 
we connected up a reserve oil tank 
fastened on the inside of the bulk- 
head In enegime compartment (ln 
“Jasco” tank, 6x IS inches, witl 
filler-plue at the top. and holdine 
hout two and one-half @allons) and 
from the bottom of this tank a one- 
quarter in opper tube led to 











LUBRICATION 
THE GASOLINE RECORD 
Port Che Digby. N.S Crallons Tot 
Bought \t Paid 
On hand in tank on boat x 29 $1.25 
At New York, 5 Export Cases of 10 Gals. each of Texaco 
Gasoline, price including cases and containers () >be 17.00 
At Cape Cod Canal, Mass 10) QT LO_.SN0 
\t Boothbay, Maine 56 PH 14.60 
At Tennant Harbor, Maine 10 5O« 3. 00 
Totals 16] $46.05 
Gasoline on hand on arrival at Dighy 28 
Consumed m running 590 statute miles 12S 
Consumed at Digby during stay, In running about 110 miles 21 
Digqty, N.S., to Port Che my: 
Balance left over 7 
At Digby (imperial gallons one-fifth larger oN ys S14. 44 
At Swan's Island, Maine pass SOc (8 
At Gloucester, Mass OF nay 6 PD 
\t Cape Cod Canal 0) 7 8.10 
At Mattituck, L. | 20 29 2.00 
Tota 145 S41 29 
Gasoline on hand on arrival home IS 
( ” n running 079 statute miles Daf 
SUMMARY 
Total Mileage Run 1,279 
Total Gallons Gasoline Consumed 276 
\verage Miles Run per Gallon 1.63 
Fuel Cost per Mile Run Bho 
Lubrieation—12 Gals Texaco M Oil costing 7.20 
Lunkenheimer oil pump placed on the hatch to look at the engin 


outside of bulkhead, and thence to 
the Detroit oiler. very few hours, 
by working the plunger on this 
pump a few minutes, the oiler was 
refilled without the necessity 
having to open the motor hatches 
and juggle an oil can over a small 
funnel, a thing which almost 
impossible to do successfully ina 
seaway. It was a simple little 
thing, the result of past experiences, 
but that added much to the 
pleasure of our cruise. As the motor 
ran a little better than 100 miles to 
the gallon of lubricating oil, it was 
possible, with a full oiler and tank, 
to travel 300 miles without filling 
tank. Most of our runs 
without even opening 


of 


is 


one 


reserve 
made 


were 


which would have been impossibl 
without the above system. 

While on this subject, it might be 
the 


well to mention fact that we 
had no carbon trouble whatever, 
nor did we ever hear the moto 
ignite a charge of gas, from a hot 


point of carbon, after cutting off th 
current. We used Texaco ‘Motor 
Oil M.”’ a medium-bodied oil, whic! 
we selected for the trip after a litt 

study of the lubrication problem 
Its) principal virtue, outside — of 
superior — lubrication — properties. 
seemed to be that the carbon from 


Its combustion was ot on powdery 
nature, that did not eake in_ the 
motor, but blew oul with = th 


exhaust. 








